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(54) Ink control in printing press 

(57) Image data for ink feed rate control lowered in 
resolution from objective image data for print is received 
from external image data composing means. The image 
data is converted into numerical values to an L*a*b* 
color coordinate system for regions of each ink key of 
ink feeding means (9) to obtain reference color data. 
The reference color data is stored in storage means. 
Print color data operating means processes image data, 
which is the actually printed image being detected by 
image-detecting means (16), by the same technique as 



the reference color data operation to obtain print color 
data. The reference color data is compared with print 
color data in each ink key region, to operate differential 
data. The density value of each ink of Y, M, C, K is cal- 
culated from the differential data. In each color, obtained 
is correction data expressing the correction amount of 
the aperture of the ink key corresponding to this density 
value. The controller (17) of the printing press adjusts 
the aperture of the ink key of each ink feeding means 
on the basis of the obtained correction data. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a printing 
press, and more particularly to improvement in ink feed 
control. 

Description of the Background Art 

[0002] Recently, printing press having a main body in- 
cluding a plate making device for forming an image on 
a printing plate on the basis of digital image data are 
being widely used, which are known as a CTP (compu- 
ter-to-piate) machine. A First conventional printing 
press is called a digital printing press, which is suited to 
short jobs for printing operations of multiple types and 
small number of printed sheets because printed sheets 
are directly obtained from the image data. In the digital 
printing press, the plate making process is automated 
so that it can be handled easily by an inexperienced op- 
erator, but further automation is demanded in ink supply 
control in the printing process. 

[0003] In the ink feed control in the conventional print- 
ing press, generally, a color measurement console con- 
nected to the printing press is used, but in this case, the 
operator has to pick up proper print samples to measure 
the color of the printed sheet. 

By the color measurement console, usually, a color 
chart provided in the print sheet is measured. 
[0004] To solve this problem, a second conventional 
printing press having means for detecting an image of 
a print sheet has been developed. In this second prior 
art, the image of the printed sheet is detected by an im- 
age detector provided on an impression cylinder of the 
printing press to obtain image data. This image data is 
compared with reference image data obtained prelimi- 
narily by reading a reference image, to control the ink 
feed rate. According to the second prior art, since the 
image of the print is detected in the printing press, the 
operator is not required unlike the case of using a color 
measurement console. Another advantage is that the 
color chart is not necessary because the image on the 
print sheet is used. 

[0005] In the second prior art, however, the reference 
printed sheet must be prepared. Such printed sheet is 
a proof sheet or a favorable sheet previously obtained 
during printing process, which is known as "an OK- 
sheet". Lately, however, proof sheets are often obtained 
by a simple proof press using an ink jet printer or the 
like, and a reference printed sheet to be used as a ref- 
erence in the printing press is not always prepared be- 
forehand. In the method making an OK-sheet during 
printing, the ink feed must be controlled manually until 
an OK-sheet is obtained. Thus, the method is applicable 
only in mass printing, and it is not economical in time 



and number of printed sheets in printing operations for 
obtaining a small number of printed sheets. It is hence 
in appropriate in the digital printing press suited to print- 
ing operations of multiple types and small number of 
s printed sheets. 

[0006] Further, in the second prior art, means for de- 
tecting the image of a printed sheet is provided near an 
impression cylinder. In this case, it is difficult to detect 
the image of the printed sheet over the entire area. That 
10 is, when detecting the image of the rear end of the print- 
ing sheet, the leading end is already caught by another 
cylinder (for example, discharge cylinder), and the rear 
end of the printing sheet is not fixed to the impression 
cylinder. In such a case, along with the move of the print- 
*s ing sheet, the rear end side fluctuates and the image 
thereof may not be detected properly. 
[0007] Further, as in the second prior art, in a satellite 
type printing press in which plurality of blanket cylinders 
contacting with the impression cylinder, enough space 
for disposing the image detecting means may not be 
provided near the impression cylinder. 

SUMMARY OF THE INVENTION 

[0008] The invention is directed to a printing press for 
printing an image on a printing sheet on the basis of first 
image data. 

[0009] According to the invention, the printing press 
comprises plate making means for forming an image on 
a printing plate on the basis of the first image data, ink 
feed means capable of changing ink feed rates of ink 
supplied onto a plurality of regions of the printing plate, 
reference color data operating means for converting the 
first image data into a predetermined color coordinate 
system for each one of the plurality of regions, and stor- 
ing color values obtained as reference color data, im- 
age-detecting means for detecting an image on the 
printing sheet transferred from the printing plate to 
thereby obtain second image data, print color data op- 
erating means for converting the second image data into 
the color coordinate system for each one of the plurality 
of regions to obtain print color data, differential data op- 
erating means for comparing the reference color data 
with the print color data for each one of the plurality of 
regions to obtain differential data, correction data oper- 
ating means for obtaining correction data for the inkfeed 
rates on the basis of the differential data, and control 
means for controlling the ink feed rates to be fed onto 
the plurality of regions by the ink feed means on the ba- 
sis of the correction data. 

[0010] In this printing press, the ink feed can be auto- 
mated without preparing the reference print sheet. 
[0011] In other aspect of the invention, the printing 
press comprise plate making means for adding a color 
chart image data expressing a predetermined color 
chart to the first image data to generate combined image 
data, and forming an image corresponding to the com- 
bined image data on a printing plate, sink feed means 
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capable of changing ink feed rates of ink supplied onto 
a plurality of regions of the printing plate, reference color 
data storage means for storing a numerical value of 
each color included in the color chart in a predetermined 
color coordinate system as reference color data, image- 
detecting means for detecting an image on the printing 
sheet transferred from the printing plate to thereby ob- 
tain second image data, print color data operating 
means for converting the second image data into the 
color coordinate system for each one of the plurality of 
regions to obtain print color data, differential data oper- 
ating means for comparing the reference color data with 
the print color data for each one of the plurality of regions 
to obtain differential data, correction data operating 
means for obtaining correction data of the ink feed rate 
on the basis of the differential data, and control means 
for controlling the ink feed rates to be fed into the plu- 
rality of regions by the ink feed means on the basis of 
the correction data. 

[0012] Preferably, the printing press further compris- 
es color chart storage means for storing the color chart 
image data. The plate making means adds the color 
chart image data being read out from the color chart 
storage means to the first image data, and generates 
the combined image data. 

[001 3] in a preferred embodiment of the invention, the 
printing sheet has a leading end and a rear end. The 
printing press further comprises discharge means for 
delivering the printing sheet by gripping the leading end, 
and stabilizing means for stabilizing a conveying state 
of the printing sheet being discharged. The image-de- 
tecting means detects the image on the printing sheet 
stabilized by the stabilizing means in the conveying 
state. 

[0014] In a preferred embodiment of the present in- 
vention, the printing press further comprises a discharge 
storage for stacking up and accumulating a plurality of 
printed sheets sequentially on a platform. The image- 
detecting means has two-dimensional image-detecting 
means capable of detecting a whole image region of a 
top printing sheet of a plurality of printing sheets stacked 
up on the discharge storage. 

[0015] The invention is also directed to a method of 
controlling the ink feed rate in the printing press. 
[0016] According to the invention, the method com- 
prises the steps of obtaining reference digital color data 
by converting first digital data expressing colors into a 
predetermined color coordinate system, providing a 
printing mechanism with color inks corresponding to the 
first digital data, transferring the color inks onto a print- 
ing sheet from the printing mechanism, obtaining sec- 
ond digital data by detecting colors on the printing sheet, 
and controlling color ink feed rates in the printing mech- 
anism in response to a difference of the first data and 
the second digital data by a feedback control. 
[0017] Accordingly, an object of the invention is to pro- 
vide a printing press capable of automatically controlling 
an appropriate ink feed rate without preparing any ref- 



erence print. 

[0018] It is other object of the invention to detect an 
image favorably even in the rear end of a printed sheet 
by disposing imaging means in other area than the vi- 

5 cinity of the impression cylinder. 

[0019] These and other objects, features, aspects 
and advantages of the present invention will become 
more apparent from the following detailed description of 
the present invention when taken in conjunction with the 

10 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] 

15 

Fig. 1 is a schematic side view showing a printing 
press according to a preferred embodiment of the 
invention; 

Fig. 2 is a block diagram showing a principal elec- 
20 tronic configuration of the printing press; 

Fig. 3 is a schematic side view showing ink feeding 
means in the printing press: 

Fig. 4 is a schematic side view sowing a discharge 
section and an imaging section in the printing press; 
25 Fig. 5 is a functional block diagram showing a func- 
tional configuration of image processing section in 
the printing press; 

Fig. 6 is a flowchart showing control procedure of 
ink feed rate in the printing press; 
30 Fig. 7 is an explanatory diagram of image region; 

Fig. 8 is a schematic side view showing an imaging 
section according to another preferred embodi- 
ment; 

Fig. 9 is a block diagram showing a principal elec- 
ts tronic configuration according to another preferred 
embodiment of the invention; 
Fig. 1 0 is a functional block diagram showing a func- 
tional configuration of image processing section ac- 
cording to the another preferred embodiment of the 
40 invention; and 

Fig. 11 is a diagram showing an example of layout 
region of color chart. 

DESCRIPTION OF THE PREFERRED 
<ts EMBODIMENTS 

1 . First Preferred Embodiment 

[0021] Fig. 1 is a schematic side view showing a print- 
so jng press according to a first preferred embodiment of 
the invention, and Fig. 2 is a block diagram showing a 
principal electronic configuration of this printing press. 
[0022] As shown in Fig. 1 , the printing press compris- 
es, as printing mechanism, first and second plate cylin- 
55 ders 1 , 2 for holding printing plates; first and second 
blanket cylinders 3, 4 for transferring ink images from 
the plate cylinders; an impression cylinder 5 for holding 
printing sheets and transferring ink images from the both 
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blanket cylinders 3, 4; a feeding cylinder 6 and a dis- 
charge cylinder 7 for feeding and discharge printing 
sheets to and from the impression cylinder 5; dampen- 
ing water feeding means 8 and ink feeding means 9 for 
feeding dampening water or ink to the printing plates on 5 
the first and second plate cylinders 1 , 2; a feeding sec- 
tion 10 for sequentially feeding stacked up printing 
sheets; and a discharge section 11 for stacking up print- 
ed sheets sequentially. 

[0023] On the other hand, as the plate making mech- 10 
anism, the printing press comprises a printing plate feed 
section 12 for feeding unexposed printing plates to the 
first and second plate cylinders 1 , 2; an image recording 
section 13 for recording images on the printing plates 
on the plate cylinders; a developing section 14 for de- 15 
veloping and processing the printing plates on which im- 
ages are recorded; and a printing plate discharge sec- 
tion 15 for delivering the printed printing plates. 
[0024] The printing press further comprises an image- 
detector section 16 for detecting the image on the print- 20 
ed sheet; a controller 1 7 for controlling respective parts 
of the printing press; and an image processing section 
1 8 for processing the images obtained in the image-de- 
tector section 16. 

[0025] The detail of each part is as follows: The first 25 
plate cylinder 1 is designed to be movable between a 
first printing position indicated by solid line in Fig. 1 and 
an image recording position indicated by two-dot 
chained line by a plate cylinder drive mechanism, and 
the second plate cylinder 2 is similarly designed to be 30 
movable between a second printing position indicated 
by solid line in Fig. 1 and an image recording position 
indicated by two-dot chained line by a plate cylinder 
drive mechanism. That is, when executing the printing 
operation, the fist and second plate cylinders 1, 2 are 35 
positioned at the first and second printing positions, and 
when executing the plate making operation, they are al- 
ternately positioned at the image recording positions, 
and printing plates are made on the plate cylinders. The 
first plate cylinder 1 and second plate cylinder 2 respec- 40 
tiveiy have peripheral surfaces for holding printing 
plates for two colors, and are provided with two sets of 
gripping means each for fixing each printing plate at 
1 80-degree opposite positions on the circumference. 
[O026] The first blanket cylinder 3 is designed to con- 45 
tact with on the first plate cylinder 1 at the first printing 
position and rotate, and the second blanket cylinder 4 
also contacts with the second plate cylinder 2 at the sec- 
ond printing position and rotates. The first and second 
blanket cylinders 3, 4 have the same diameter as the so 
first and second plate cylinders 1 , 2, and blankets for 
transferring ink images of two colors from each plate cyl- 
inder are mounted on the circumference. 
[0027] The impression cylinder 5 has a 1/2 diameter 
of the first and second plate cylinders 1 , 2, and are de- ss 
signed to rotate by contacting with both the first and sec- 
ond blanket cylinders 3, 4. The impression cylinder 5 
has gripping means for holding one printing sheet of a 



size corresponding to the printing plate. The gripping 
means is opened and closed at specified timing by an 
opening and closing mechanism, and holds the leading 
end of the printing sheet. 

[0028] The feeding cylinder 6 and discharge cylinder 

7 have a same diameter as the impression cylinder 5, 
and have other gripping means similar to the gripping 
means provided in the impression cylinder 5. The grip- 
ping means of the feeding cylinder 6 and discharge cyl- 
inder 7 are arranged to transfer the printing sheet in syn- 
chronism with the gripping means of the impression cyl- 
inder 5. 

[0029] The first and second plate cylinders 1 , 2 dis- 
posed at the first and second printing positions, first and 
second blanket cylinders 3, 4, impression cylinder 5, 
feeding cylinder 6, and discharge cylinder 7 are provid- 
ed with drive gears of the same size as the diameter of 
each cylinder at each cylinder end, and the gears are 
meshed between the adjacent cylinders. Therefore, by 
driving the gears by a print driving motor, the cylinders 
can be rotate and driven in synchronism with each other. 
[0030] In the printing press of the preferred embodi- 
ment, since the plate cylinders 1 , 2 and blanket cylinders 
3, 4 have a double peripheral length as compared with 
the impression cylinder 5, the impression cylinder 
makes two turns while the plate cylinders 1 , 2 and blan- 
ket cylinders 3, 4 make one turn, Therefore, when the 
impression cylinder 5 rotates two turns while holding the 
printing sheet, two colors plus two colors, that is, a total 
of four colors are printed from the first and second plate 
cylinders 1, 2. 

[0031] Two sets of dampening water feeding means 

8 are provided each in the plate cylinders 1 , 2 at the first 
and second printing positions, and dampening water 
can be selectively supplied to the two printing plates on 
the plate cylinders 1 , 2. The dampening water feeding 
means 8 comprises a water pan for accumulating damp- 
ening water, and a dampening water roller group for tak- 
ing the dampening water out of the water boat, and 
transferring onto the printing plate surface. At least the 
roller contacting with the printing plate surface out of the 
dampening water rollers is designed to contact with and 
depart from the plate cylinder surface by a cam mech- 
anism. If the printing plate is of a type not requiring 
dampening water, the dampening water feeding means 
8 is not needed. 

[0032] Two sets of ink feeding means 9 are disposed 
each in the plate cylinders 1 , 2 at the first and second 
printing positions, and different color inks can be selec- 
tively supplied to the printing plates on the plate cylin- 
ders 1, 2. In this embodiment, for example, K-color 
(black) and M-color (magenta) ink feeding means 9 are 
disposed on the first plate cylinder 1 , and C-color (cyan) 
and Y-coior (yellow) ink feeding means 9 are disposed 
on the second plate cylinder 2. 

[0033] Some of the dampening water feeding means 
8 and ink feeding means 9 are operable to set aside from 
the moving path as the first and second plate cylinders 
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1 , 2 move. 

[0034] The structure of the ink feeding means 9 is ex- 
plained by referring to Fig. 3. Fig. 3 is a schematic side 
view showing an example of the ink feeding means 9. 
In Fig. 3, the ink feeding means 9 comprises an ink foun- 
tain roller 20 and an ink key 21 for composing an ink 
fountain device; an ink doctor 23 disposed so as to 
swing with an arm 22, plurality of ink rollers 224; and a 
form roller 25 for feeding ink in contact with the printing 
plate surface. Only one ink roller 24 is shown in Fig. 3. 
[0035] The ink fountain means has the ink key 21 
made of a thin metal plate contacting with the peripheral 
surface of the ink fountain roller 20 provided along the 
axial line of the plate cylinder, and this ink key 21 is di- 
vided in plurality of sections along the axial direction of 
the ink fountain roller 20. The ink is stored in an ink 
groove space formed by the ink fountain roller 20, ink 
key 21 , and side plate not shown in the drawing. 
[0036] Each ink key 21 is designed lo be independ- 
ently driven by a drive screw and other elements in a 
direction for contacting with or departing from the sur- 
face of the ink fountain roller 20 and the respective clear- 
ances (apertures) of the ink fountain roller 20 and ink 
key 21 can be adjusted. By rotating the ink fountain roller 
20 in the counterclockwise direction in the drawing, the 
ink comes out on the surface of the ink fountain roller 
20 in a film thickness corresponding to the aperture. This 
is the mechanism for controlling or changing the ink feed 
rate. 

[0037] The ink doctor 23 reciprocates between the ink 
fountain roller 20 and the ink roller 24 by the move of 
the arm 22, and by contacting alternately with the ink 
fountain roller 20 and ink roller 24, the ink on the ink 
fountain roller 20 is transferred onto the ink roller 24. 
[0038] The ink rollers 24 are a plurality of rollers made 
of metal or rubber, which are arranged so as to contact 
with each other sequentially, and some of them swing 
and move in the axial direction of the roller. The ink is 
kneaded by the ink rollers. 

[0039] The form roller 25, in a state contacting with at 
least one ink roller 24, contacts with or departs from the 
periphery of the first plate cylinder 1 or second plate cyl- 
inder 2 by a cam mechanism. As a result, the ink of the 
color corresponding to the printing plate corresponding 
to the plate cylinder is supplied. 

[0040] In this ink feeding means 9, by adjustment of 
aperture of the ink key 21 , the ink feed rate of each color 
can be controlled along the axial direction of the plate 
cylinder (orthogonal direction to the printing direction). 
[0041] Back to Fig. 1 , the feeding section 1 0 is to pick 
up sheet by sheet from a pile of printing sheets, and 
transfer to the feeding cylinder 6, and in this embodi- 
ment, it operates to feed the sheet once in every two 
revolutions of the feeding cylinder. The discharge sec- 
tion 11 is to receive the printed sheets from the dis- 
charge cylinder 7, and stack them up, and the detail of 
the discharge section 11 is described later. 
[0042] The plate making mechanism of the printing 



press is explained. In this printing press, when executing 
plate making process, the first and second plate cylin- 
ders 1 , 2 are moved alternately to the image recording 
position . At this image recording position , a friction roller 
5 not shown contacting with the plate cylinder, and is driv- 
en to rotate. 

[0043] The printing plate feeding section 12 compris- 
es a cassette roll storing a roll of unexposed printing 
plate shielded from light; conveying roller and conveying 

10 guide for conveying the drawn printing plate up to the 
plate cylinders 1, 2; and cutting means for cutting the 
printing plate into sheets. In this embodiment, a silver 
salt photosensitive material is used as the printing plate, 
and an image is recorded by laser beam. The feeding 

is operation procedure of printing plate comprises the 
steps of gripping the leading end the printing plate drawn 
out from the cassette roll by the gripping means of the 
plate cylinders 1 , 2; rotating the plate cylinders 1 , 2 and 
winding the printing plate around the plate cylinders 1 , 

20 2; cutting the printing plate to a specified length; and 
gripping the rear end of the printing plate by the other 
gripping means. 

[0044] The image recording section 13 is intended to 
record an image by exposing on the printing plate 

25 through on/off control of the laser beam. In this embod- 
iment, the printing plate surface is scanned by the laser 
beam emitted from the laser transmission source and 
deflected by polygon mirror or other deflector along the 
axial direction of the plate cylinder while rotating the 

30 plate cylinder. The image recording section 13 may be 
constructed so as to record an image by moving contin- 
uously or intermittently a recording head for irradiating 
a plurality of laser light beams along the axial direction 
of the plate cylinder while rotating the plate cylinder The 

35 printing plate and image recording section 1 3 are not 
limited to this principle of recording image through pho- 
to-exposure, but may be designed to record image 
through heating or discharging process. 
[0045] The developing section 14 is to develop and 

40 process the printing plate exposed by the image record- 
ing section 13. In this embodiment, the developing sec- 
tion 14 is designed to applying developing process by 
taking the processing fluid out of a processing tank and 
applying the same onto the printing plate by an applica- 

45 tion roller, and comprises elevating means for moving 
from the plate cylinder to waiting position and to a posi- 
tion approaching the plate cylinder. In the case of the 
image recording system not requiring development 
process, the developing section 14 is not needed. 

so [0046] In this printing press, the first and second de- 
velopers 1 , 2 are moved to the image recording position, 
and the plate making operation is executed by feeding 
the printing plate and recording and developing the im- 
age. When .the plate making process is completed, the 

55 first and second plate cylinders 1 , 2 are brought into the 
first and second printing positions, and the printing op- 
eration is started. 

[0047] On the other hand, this printing press is de- 
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signed to deliver the printing plate automatically after 
the printing operation. In the embodiment, the printing 
plate discharge section 1 5 comprises stripping means 
for releasing the printing plate from the plate cylinder at 
the image recording position, conveying means for con- 
veying the released printing plate, and a discharge cas- 
sette for delivering the used printing plate being con- 
veyed. 

[0048] Referring to Fig. 4, the configuration of the im- 
aging section 16 and discharge section 11 of the em- 
bodiment is explained. Fig. 4 is a schematic side view 
near the discharge section 1 1 . 

[0049] The discharge section 1 1 comprises the dis- 
charge cylinder 7, two endless chains 30 applied be- 
tween two gears 7* of nearly same diameter as the dis- 
charge cylinder 7, a plurality ol gripping means 331 con- 
veyed by the two chains and conveying printing sheets 
S, and a discharge tray 32 for stacking up the printing 
sheets conveyed by the gripping means 31 . 
[0050] At both ends of the discharge cylinder 7, gear 
units are provided to be engaged with the chains 30, 
and two gears T of nearly same diameter are disposed 
oppositely to the gear units. Endless chains 30 are ap- 
plied between the gear units of the discharge cylinder 7 
and the gears 7'. The length of the chain 30 is set to a 
length of an integer multiple of the peripheral length of 
the discharge cylinder. 

[0051] The gripping means 31 has a pawl member 
which opens and closes to grip the leading end of the 
printing sheet S, and a plurality of gripping means 31 
are fixed between the two chains. The interval of the 
gripping means corresponds to the peripheral length of 
the discharge cylinder 7. The gripping means 31 runs in 
a loop form in synchronism with rotation of the discharge 
cylinder 7. On the other hand, each gripping means 31 
is designed to open and close in synchronism with the 
gripping means provided in the discharge cylinder 7 by 
means of a cam mechanism, so as to receive the print- 
ing sheet S from the discharge cylinder 6 and deliver the 
printing sheet S onto the discharge tray 32. 
[0052] The discharge tray 32 is a pallet member on 
which a plurality of printing sheets S are stacked up, and 
is moved up and down by elevating means. That is, as 
the printing sheets S are delivered, the discharge tray 
32 sequentially descends to keep constant the dis- 
charge height of the printing sheets S, so that the print- 
ing sheet S may be smoothly delivered. 
[0053] In the discharge section 11 , since the leading 
end of the printing sheet S is conveyed while gripped by 
the gripping means 31 , the rear end of the printing sheet 
S is conveyed in a free state without being fixed, and 
hence the printing sheet S may flap in the course of con- 
veying. In the embodiment, to suppress flapping of the 
printing sheet S, a suction roller 33 is provided as sta- 
bilizing means for stabilizing the conveying state of the 
printing sheet S at the forward side of the discharge tray 
32. 

[0054] The suction roller 33 has multiple fine suction 



pores on the surface, and is connected to a vacuum 
pump. The suction roller 33 is disposed so that its roller 
axial line may be parallel to the gripping means 31 , and 
that the top of the roller may be positioned nearly at the 
5 same height as the lower path of the chains 30. The suc- 
tion roller 33 is designed to be driven to rotate in accord- 
ance with the passing speed of the gripping means 31 , 
or to be free to passively rotate only. Therefore, since 
the printing sheet S is conveyed in a state being sucked 
to the surface of the suction roller when passing over 
the suction roller 33, the printing sheet S does not flap 
above the suction roller 33. Instead of the suction roller 
33, a suction plate memberfor sucking the printing sheet 
S flatly may be also employed. 

[0055] The imaging section 1 6 comprises illuminating 
means 334 for illuminating the conveyed printing sheet, 
and imaging means for detecting the image on the illu- 
minated printing sheet to obtain image data. 
[0056] The illuminating means 34 includes a plurality 
of linear light sources disposed along the suction roller 
33 for illuminating the printing sheet on the suction roller 
33, and is provided between the chains 30. An imaging 
slit is formed in the middle of the light sources. 
[0057] The imaging means 35 comprises a casing 36 
for shielding light and protecting from dust, and a mirror 
37, a lens 38, and a CCD line sensor 39 incorporated in 
this casing. This imaging means 35 is designed to detect 
the image on the printing sheet running on the suction 
roller 33 through the slit in the illuminating means 34, 
and the incident light of the image reflected from the mir- 
ror 37 is received in the CCD line sensor 39 through the 
lens 38. The CCD line sensor reads images correspond- 
ing to three colors of R (red), G (green) and B(blue). In 
this embodiment, as the printing sheet is moved, the im- 
age on the printing sheet is sequentially read by each 
scanning line. 

[0058] The controller 17 and image processing sec- 
tion 1 8 shown in Fig. 2 will be now explained. As shown 
in the block diagram in Fig. 2, the printing press com- 
prises the controller 17 for controlling the parts of the 
printing press including the ink feeding means 9, image 
recording section 13, imaging section 16, and image 
processing section 1 8. The controller 1 7 is a microcom- 
puter system composed of CPU, various input and out- 
put means, display means, storage means, and input 
and output interface, and is connected to an external 
image data composition device DT through LAN or the 
like. 

[0059] The image data composition device DT is, for 
example, DTP (desktop publishing) device or RIP 
(raster image processing) device for converting the im- 
age data into binary image data of bit map format, and 
is designed to supply the image data into the printing 
press. In this embodiment, the image data to be supplied 
is binary image data do representing a halftone dot im- 
age having been subjected to RIP, and image data d 1 
for ink feed rate control. 

[0060] The binary image data dO is sent out to the im- 
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age recording section 13, and an image is recorded on 
the printing plate according to the image data. That is, 
depending on the binary value of the image data dO, the 
laser beam is controlled to be on/off thereby the image 
is recorded. 

[0061] In this embodiment, the image data d 1 for ink 
feed rate control is obtained by reducing the resolution 
of PPF (print production format) image data in the CIP3 
(International Cooperation for Integration of Prepress, 
Press, and Postpress) standard from which the binary 
image data dO for actually recording an image on the 
printing plate is generated through the RIP processing. 
Each pixel of the image data d 1 is expressed in multi- 
level value in each color component R, G, B. The image 
data d 1 is processed in the image processing section 
1 7, and is used in control of ink feed rate. 
[0062] In the embodiment, the binary image data dO 
and image data d 1 for ink feed rate control are obtained 
from the external image data composition device DT but 
instead, for example, the printing press may input the 
image data before RIP and generate the image data dO 
for actual image recording and the image data d n for ink 
feed rate control through the RIP and resolution reduc- 
tion in the printing press, respectively. Further, the im- 
age data d n may be identical to the original image data 
of high resolution in place of the image data of low res- 
olution which is effective to reduce the load of the sub- 
sequent operation. 

[0063] The image processing section 18 operates to 
obtain correction data d 3 for adjusting the aperture of 
ink key in the ink feeding means 9, on the basis of the 
image data and image data d 2 taken by the imaging 
section 1 6, being composed of a microcomputer system 
comprising CPU, various input and output means and 
storage mean. In the embodiment, the controller 1 7 and 
image processing section 18 are composed of inde- 
pendent microcomputer systems, but they may be com- 
posed in a common microcomputer system. 
[0064] A functional configuration of the image 
processing section 1 8 is explained by referring to a func- 
tional block diagram in Fig. 5. In Fig. 5, the image 
processing section 18 comprises reference color data 
operating means 41 for calculating reference color data 
d a by converting the image data 6 A into a predetermined 
color coordinate system; storage means 42 for storing 
this reference color data d a ; print color data operating 
means 43 for calculating print color data d b by convert- 
ing the image data d 2 obtained by the imaging section 
1 6 in to the color coordinate system; differential data op- 
erating means 44 for calculating differential data dc by 
comparing the reference color data d a and print color 
data d b , with each other; and correction data operating 
means 45 for calculating correction data d 3 for adjusting 
the aperture of the ink key 21 of the ink feeding means 
9 from the obtained differential data d c . 
[0065] The reference color data operating means 41 
first divides the image data d., of PPF format into a plu- 
rality of regions according to the region width of each 



ink key 21 of the ink feeding means 9. This division is 
as shown in Fig. 7. Fig. 7 is a diagram for explaining the 
division of the image data t in which the ink key region 
in the printing width direction is divided into five, and the 

5 printing direction is divided into four regions, forconven- 
ience of illustration. In each region, an average color val- 
ue for R-, G- s B-components is numerically converted 
into the L*a*b* color coordinate system. Next, in each 
width region of ink key, an additional average of the nu- 

10 merical values in the color coordinate system are calcu- 
lated for the regions r 1 - r 4 each extending in the printing 
direction Dp. That is, in the example in Fig. 7, the nu- 
merical color coordinate values in each four regions r nr 
r 14 ; r 21 - r 24 ; r 31 - r^; r 41 - r^; r 51 - r^ are additionally 

*s averaged in the column direction to obtain the reference 
color data d a (d a1 , d^, d a3 , d a4 ). The division width in 
the printing direction may be set to a proper width in con- 
nection with operation performance. 
[0066] The reference color data d a may the same val- 

20 ues unless the printing plate is changed, and therefore, 
the standard values thereof are calculated and stored 
in the storage means 42. The conversion from the R, G, 
B color coordinate system to the L*a*b* color coordinate 
system may be based on a known conversion arithme- 

25 tic. 

[0067] The print color data operating means 43 proc- 
esses the image data d 2 obtained by the imaging means 
by the same technique as the operation of the reference 
color data d a , to thereby obtain the print color data d b . 

30 Since the image data d 2 is obtained for each predeter- 
mined sampling interval, the print color data d b is se- 
quentially operated. The reading resolution of the image 
data d 2 is preferred to be set according to the resolution 
of the image data d v 

35 [0068] The differential data operating means 44 com- 
pares the reference color data d a with the print color data 
d b in every ink key region to calculate the differential da- 
ta d c . That is, it is the differential data d c that numerically 
expresses the difference between the reference color 

40 data d a and the print color data d b which represents how 
the actual print color is finished as compared with the 
original image data in numerical value of the L*a*b* color 
coordinate system, 

[0069] The correction data operating means 45 first 
45 operates the density value of each ink of Y (yellow), M 
(magenta), C (cyan), K (black) from the differential data 
d c . That is, the differential data d c expresses the color 
difference in the color coordinate system, and this color 
difference is converted into the density value of inks of 
so four colors Y, M, C, K to be used actually. For this con- 
version, a predetermined conversion table is used. The 
conversion table represents relations between color val- 
ues defined in the L*a*b* color coordinate system and 
the ink densities corresponding to the color values, 
55 where the color values are defined to increase step by 
step and the ink densities are determined by detecting 
the actual color densities of respective regions of a color 
chart with a chronometer. 
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[0070] After the density value of the ink of each color 
is obtained in each ink key region from the differential 
data d CI the correction data d 3 expressing correction 
amount of the apertures of each ink key 31 correspond- 
ing to the density value is obtained for each color. This 
may be attained with a conversion table prepared to 
convert respective amounts of the ink density to be 
changed and the correction values of the aperture of the 
ink key corresponding thereto, for example. 
[0071] On the basis of the obtained correction data 
d 3 , the controller 17 adjusts the aperture of the ink key 
of each ink feeding means 9. 

[0072] The control procedure of ink feed rate in the 
preferred embodiment will be now explained with refer- 
ence to the flowchart in Fig. 6. 

[0073] At step SI , the operator sets respective pa- 
rameters of the printing press, which may include the 
sampling interval of the imaging section 16, number of 
prints, printing speed, and various conditions, for exam- 
ple. 

[0074] At step S2, the printing press inputs image data 
d 0 , d 1 from the external image data composition device 
DT. The image data d 1 is transferred to the image 
processing section 18, and the reference color data d a 
is calculated from the image data d«, in the reference 
color data operating means 41 , The obtained reference 
color data d a is stored in the storage means 42. 
[0075] At step S3, the printing press executes the 
plate making process according to the image data d 0> 
and then starts the printing process. The initial aperture 
of the ink key of the ink feeding means 9 is set according 
to the reference color data d a . 

[0076] Control procedure of ink feed rate is started 
from step S4. That is, at step S4, the position of a printing 
sheet is detected by a sensor (not shown). For example, 
the position of the gripping means 31 of the discharge 
section 1 1 is detected by the sensor, or the position of 
the printing sheet being conveyed is detected optically. 
[0077] At step S5, in response to the detection of the 
position of the printing sheet, the imaging section 16 
starts to detect the image on the printing sheet. As a 
result, image data d 2 is obtained. The image data d 2 
may involve an error in the reading position due to de- 
viation of the conveyance timing of the printing sheet or 
mechanical vibration. In order to compensate the error, 
it is preferred to determine the position of the printing 
sheet by extracting a printed register mark or the like by 
image processing. 

[0078] At step S6, the print color operating means 43 
converts the image data d 2 to obtain the print color data 
d b . 

[0079] At step S7, the differential data operating 
means 44 compares the reference color data d a and the 
print color data d b to obtain the differential data d c . 
[0080] At step S8, the correction data operating 
means 45 calculates the target ink density value from 
the differential data d c . At step S9, from the obtained ink 
density value, correction data d 3 for adjusting the aper- 



ture of each ink key is determined. The obtained correc- 
tion data CJ3 is transferred to the controller 1 7. 
[0081] At step S10, on the basis of the obtained cor- 
rection data d 3 , the controller 1 7 adjusts the aperture of 

5 each ink key 31 of each ink feeding means 9. The feed- 
back control is effected for the ink feed rate. 
[0082] At step S11 , judging if the printing operation is 
completed or not, and the operation is terminated when 
the printing operation is completed. If the printing oper- 

10 ation continues, the routine returns to step S4 and the 
adjustment of ink feed rate is repeated at a predeter- 
mined sampling interval. 

[0083] According to the preferred embodiment, since 
the reference color data is obtained from the image data 
15 directed to record the image on the printing plates, it is 
not necessary to prepare OK-sheet or other reference 
printed sheets. 

2. Second Preferred Embodiment 

20 

[0084] Fig. 8 is a schematic sectional view showing 
an example of imaging section according to a second 
preferred embodiment of the present invention. In the 
first preferred embodiment, the CCD line sensor 39 is 

25 used in the imaging means 36, but in the second pre- 
ferred embodiment, the imaging means is replaced by 
two-dimensional imaging means 35' composed of a two- 
dimensional CCD camera capable of taking a two-di- 
mensional image on a printing sheet in one shot. This 

30 two-dimensional imaging means 35* of relatively low 
resolution can be employed because the image data d 2 
is used for the purpose of control of ink feed rate and 
the resolution is low. Therefore, high resolution is not 
required in the two-dimensional imaging means 35', 

35 and, for example, a two-dimensional CCD camera of 
about 700,000 pixels is applicable. 
[0085] In the second preferred embodiment, the im- 
age on the printing sheet is not read for each scanning 
line and the mechanism for stabilizing the conveying 

40 process of a printing sheet is not needed. The mecha- 
nism of the second preferred embodiment shown in Fig. 
8 is same as the mechanism of the first preferred em- 
bodiment except that the illuminating means 34' is shift- 
ed to a position away from the imaging region of the two- 

45 dimensional imaging means 35'. 

3. Third Preferred Embodiment 

[0086] In the first and second preferred embodiments, 
so the ink feed rte is controlled by taking the image on the 
printing sheet, but, alternatively, by forming a color chart 
for ink control preliminarily on the printing plate , the color 
chart printed on the printing sheet may be detected. 
[0087] In the case of the third preferred embodiment, 
55 once the color chart to be preliminarily recorded in the 
image recording section 13 is specifically determined, 
the reference color data d a is constant without preparing 
reference color data d a from the image data d., in each 
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printing plate as required in the first and second pre- 
ferred embodiments. Accordingly, the reference color 
data d a corresponding to the color chart is once deter- 
mined and is stored in the storage means 42. 
[0088] Although it is required to form a specific color 
chart on the printing plate, it is easily achieved in a print- 
ing press incorporating a plating making mechanism. 
For example, image data d us d v expressing a predeter- 
mined color chart are stored in a memory or a disk of 
the controller 1 7 whereby color chart storage means 1 7a 
is obtained (Fig. 9). Specifically, the image data d u is 
binary image data preliminarily processed by RIP. When 
forming an image on a printing plate, the image data 6 U 
corresponding to the color chart is added to image data 
d 0 for composing the print to obtain combined image da- 
ta d m is obtained. Then, a combined image is recorded 
on the printing plate on the basis of the combined image 
data d m . Such combination of image data is easily 
achieved, as shown in Fig, 10, by forming a color chart 
63 in a blank area 62 (end portions of the image data 
d 0> d 1 not containing substantial data) of an image form- 
ing region 61 of the printing plate PL. 
[0089] On the other hand, the image data d v express- 
es a plurality of color densities of the color chart region 
in the B, G, R color coordinate system, and is used in 
ink control in the color chart region. Image data d s ob- 
tained by converting this image data d v preliminarily into 
numerical values in the L*a*b* color coordinate system 
is also stored in the color chart storage region 17a. As 
shown .in Fig. 11 , this image data d s is given to the dif- 
ferential data operating means 44. The subsequent 
process is same as in the first and second preferred em- 
bodiments. 

[0090] in this example, the image of the color chart is 
combined with the objective print image in the printing 
press, but the image data d u of the color chart may be 
also preliminarily incorporated in the image data d 0 in 
the image data composition device DT 
[0091] In the case of the preferred embodiment, too, 
as the imaging means, either the line sensor shown in 
the first preferred embodiment or the two-dimensional 
sensor in the second preferred embodiment may be 
used. In the latter case, however, instead of the whole 
area of the printing plate surface, the image may be tak- 
en only in a predaermined region in which the color chart 
is formed. 

[0092] While the invention has been shown and de- 
scribed in detail, the foregoing description in all aspects 
illustrative and not restrictive. It is therefore understood 
that numerous other modifications and variations can be 
devised without departing from the scope of the inven- 
tion. 



Claims 

1 . A printing press for printing an. image on a printing 
sheet on the basis of first image data, comprising: 



plate making means for forming an image on a 
printing plate on the basis of said first image 
data, 

ink feed means capable of changing ink feed 
5 rates of ink supplied onto a plurality of regions 

of said printing plate, 

reference color data operating means for con- 
verting said first image data into a predeter- 
mined color coordinate system for each one of 

10 said plurality of regions, and storing color val- 

ues obtained as reference color data, 
image-detecting means for detecting an image 
on said printing sheet transferred from said 
printing plate to thereby obtain second image 

15 data, 

print color data operating means for converting 
said second image data into said color coordi- 
nate system for each one of said plurality of re- 
gions to obtain print color data, 

20 differential data operating meansforcomparing 

said reference color data with said print color 
data for each one of said plurality of regions to 
obtain differential data, 

correction data operating means for obtaining 
25 correction data for said ink feed rates on the 

basis of said differential data, and 
control means for controlling said ink feed rates 
to be fed onto said plurality of regions by said 
ink feed means on the basis of said correction 
30 data. 

2. The printing press according to claim 1 , wherein 
said printing sheet has a leading end andarearend, 
said printing press further comprises: 

35 

discharge means for discharging said printing 
sheet by gripping said leading end, and 
stabilizing means for stabilizing a conveying 
state of said printing sheet being discharged, 
40 wherein said image-detecting means detects 

said image on said printing sheet stabilized by 
said stabilizing means in said conveying state. 

3. The printing press according to claim 1 , further com- 
45 prising: 

a discharge storage for stacking up and accu- 
mulating a plurality of printed sheets sequen- 
tially on a platform, 
so wherein said image-detecting means has two- 

dimensional image- detecting means capable 
of detecting a whole image region of a top print- 
ing sheet of a plurality of printing sheets 
stacked up on said discharge storage. 

55 

4. A printing press for printing sheets on the basis of 
first image data comprising: 
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plate making means for adding a color chart im- 
age data expressing a predetermined color 
chart to said first image data to generate com- 
bined image data, and forming an image corre- 
sponding to said combined image data on a 5 
printing plate, 

ink feed means capable of changing ink feed 
rates of ink supplied onto a plurality of regions 
of said printing plate, 

reference color data storage means for storing 10 8. 
a numerical value of each color included in said 
color chart in a predetermined color coordinate 
system as reference color data, 
image-detecting means for detecting an image 
on said printing sheet transferred from said *5 
printing plate to thereby obtain second image 
data, 

print color data operating means for converting 
said second image data into said color coordi- 
nate system for each one of said plurality of re- 20 
gions to obtain print color data, 
differential data operating means for comparing 
said reference color data with said print color 
data for each one of said plurality of regions to 
obtain differential data, 25 
correction data operating means for obtaining 
correction data of said ink feed rate on the basis 9. 
of said differential data, and 
control means for controlling said ink feed rates 
to be fed onto said plurality of regions by said 30 
ink feed means on the basis of said correction 
data. 

5. The printing press according to claim 4, further com- 
prising: 35 

color chart storage means for storing the color 
chart image data, 

wherein said plate making means adds said 
color chart image data being read out from said <*o 
color chart storage means to said first image 
data, and generates said combined image da- 
ta. 

6. The printing press according to claim 5, wherein 45 
said printing sheet has a leading end and a rear end, 
said printing press further comprises: 

discharge means for delivering said printing 
sheet by gripping said leading end, and 50 
stabilizing means for stabilizing a conveying 
state of said printing sheet being discharged, 
wherein said image-detecting means detects 
said image on said printing sheet stabilized by 
said stabilizing means in said conveying state, ss 
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7. The printing press according to claim 5, further com- 
prising: 



a discharge storage for stacking up and accu- 
mulating a plurality of printed sheets sequen- 
tially on a platform, 

wherein said image-detecting means has two- 
dimensional image-detecting means capable 
of detecting a whole image region of a top print- 
ing sheet of a plurality of printing sheets 
stacked up on said discharge storage. 

A method of controlling ink feed rate in a printing 
press, comprising the steps of: 

obtaining reference digital color data by con- 
verting first digital data expressing colors into a 
predetermined color coordinate system, 
providing a printing mechanism with color inks 
corresponding to said first digital data, 
transferring said color inks onto a printing sheet 
from said printing mechanism, 
obtaining second digital data by detecting 
colors on said printing sheet, and 
controlling color ink feed rates in said printing 
mechanism in response to a difference of said 
first data and said second digital data by a feed- 
back control. 

A printing press for printing an image on a printing 
sheet on the basis of first image data, comprising: 

an image recorder forming an image on a print- 
ing plate on the basis of said first image data, 
an ink fountain device provided with an ink key 
capable of changing ink feed rates of ink sup- 
plied onto a plurality of regions of said printing 
plate, 

a CCD sensor detecting an image on said print- 
ing sheet transferred from said printing plate to 
. thereby obtain second image data, 
an image processor converting said first image 
data into a predetermined color coordinate sys- 
tem for each one of said plurality of regions, and 
storing color values obtained as reference color 
data, to convert said second image data into 
said color coordinate system for each one of 
said plurality of regions to obtain print color da- 
ta, to compare said reference color data with 
said print color data for each one of said plural- 
ity of regions to obtain differential data, and to 
obtain correction data for said ink feed rates on 
the basis of said differential data, and 
a controller controlling said ink feed rates to be 
fed onto said plurality of regions by said ink 
fountain device on the basis of said correction 
data. 

The printing press according to claim 9, wherein 
said printing sheet has a leading end and a rear end, 
said printing press further comprises: 
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a discharge gripper discharging said printing 
sheet by gripping said leading end, and 
a suction roller stabilizing a conveying state of 
said printing sheet being discharged, 
wherein said CCD sensor detects said image 
on said printing sheet stabilized by said suction 
roller in said conveying state. 

1 1 . The printing press according to claim 9, further com- 
prising: 

a discharge tray stacking up and accumulating 
a plurality of printed sheets sequentially on a 
platform, 

wherein said CCD sensor has a two-dimen- 
sional image-detecting sensor capable of de- 
tecting a whole image region of a top printing 
sheet of a plurality of printing sheets stacked 
up on said discharge tray. 

12. A printing press for printing sheets on the basis of 
first image data comprising: 

an image recorder adding a color chart image 
data expressing a predetermined color chart to 
said first image data to generate combined im- 
age data, and forming an image corresponding 
to said combined image data on a printing plate, 
an ink fountain device provided with an ink key 
capable of changing ink feed rates of ink sup- 
plied onto a plurality of regions of said printing 
plate, 

a reference color data storage storing a numer- 
ical value of each color included in said color 
chart in a predetermined color coordinate sys- 
tem as reference color data, 
a CCD sensor detecting an image on said print- 
ing sheet transferred from said printing plate to 
thereby obtain second image data, 
an image processor converting said second im- 
age data into said color coordinate system for 
each one of said plurality of regions to obtain 
print color data, to compare said reference 
color data with said print color data for each one 
of said plurality of regions to obtain differential 
data, and to obtain correction data of said ink 
feed rate on the basis of said differential data, 
and 

a controller controlling said ink feed rates to be 
fed onto said plurality of regions by said ink feed 
means on the basis of said correction data. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



chart image data being read out from said color 
chart storage to said first image data, and gen- 
erates said combined image data. 

14. The printing press according to claim 13, wherein 
said printing sheet has a leading end and a rear end, 
said printing press further comprises: 

a discharge gripper delivering said printing 
sheet by gripping said leading end, and 
a suction roller stabilizing a conveying state of 
said printing sheet being discharged, 
wherein said CCD sensor detects said image 
on said printing sheet stabilized by said stabi- 
lizing means in said conveying state. 

15. The printing press according to claim 13, further 
comprising: 

a discharge tray stacking up and accumulating 
a plurality of printed sheets sequentially on a 
platform, 

wherein said CCD sensor has a two-dimen- 
sional image-detecting sensor capable of de- 
tecting a whole image region of a top printing 
sheet of a plurality of printing sheets stacked 
up on said discharge tray. 



13. The printing press according to claim 12, further 
comprising: 

color chart storage storing the color chart image 
data, 

wherein said image recorder adds said color 



55 



11 



BM3DOCID. <E D 1 136263A-_L> 



EP1 136 266 A1 




BNSDOCID: <EP 1 136266A1J_» 



12 



EP 1 136 266 A1 




BNSDOCID: <BP 1136266A1 J-> 



13 



EP1 136 266 A1 



F I G . 3 

• 




BNSOOCJD: <EP 1136268A1_I_> 



14 



EP 1 136 266 A1 




EP 1 136 266 A1 



44- 



da 



DIFFERENTIAL 
DATA 
OPERATION 



CORRECTION 

DATA 
OPERATION ' 



IMAGE PROCESSING SECTION 



f 


41 

\ 




42 

! ■ 


id 




REFERENCE 
COLOR DATA 
OPERATION 


da 


REFERENCE 
COLOR DATA 
STORAGE 









db 



43 

I 



PRINT 
COLOR DATA 
OPERATION 



BNSDOCID <EP 1136266A1J_> 



16 



EP 1 136 266 A1 



f / 3. e 




REFERENCE COLOR 
OPERATION 



PRINT START 



PAPER POSITION 
DETECTION 

I 

IMAGE DETECTION 

I 

iVb* CONVERSION 

I 

DIFFERENTIAL 
OPERATION 



J. 



TARGET DENSITY 
CALCULATION 

- I 

• KEY APERTURE ■ 



DETE CTION 

~~r~ 



INK CONTROL 




END ? 
*Yes 
END 



S2 



S3 



S4 



S5 



S6 



ST 



S8 



S9 



S10 



S11 



BNSDOCID: <EP 1136266A1_I_> 



17 



F / G. 7 



EP 1 136 266 A1 



RESPECTIVE REGIONS • 



r 11 


r 21 


r 31 


r 41 


r 51 


• r 12 


r 22 


r 32 


r 42 


r S2 


r 13 


r 23 


r 33 


r 43 


r 53 


r 14 


r 24 


r 34 


r 44 


r 54 



PRINTING DIRECTION 



INK KEY REGIONS 



d a1 d a2 d a3 d a4 d a5 



BMSDDCID- <EP 113e266Al_L> 



18 



EP1 136 266 A1 




BNSDDCID. <EP 113S266A1J_> 



19 



EP1 136 266 A1 




BNSOOCID. <EP 1136266A1J_> 



20 



EP 1 136 266 A1 



F / G. f O 



44- 



DIFFERENTIAL 
DATA 
OPERATION 



44- 



CORRECTION 

DATA 
OPERATION 



IMAGE PROCESSING SECTION 

43 

I 



PRINT 
COLOR DATA 
OPERATION 



BNSDOCID: <EF 1 136266A'_L> 



21 



EP 1 136 266 A1 



FIG. 11 




22 

BNSDOCID. <EP 1136266A1_I_> 



EP 1 136 266 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 10 6069 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate. 
ol relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCL7) 



X 
Y 



WO 92 12011 A (PRESSTEK INC ) 
23 July 1992 (1992-07-23) 

* the whole document * 

DE 44 36 583 A ( HEIDELBERGER DRUCKMASCH 
AG) 18 April 1996 (1996-04-18) 

* the whole document * 

EP 0 143 744 A (GRETAG AG) 
5 June 1985 (1985-06-05) 

* page 14 t line 18 - page 15, line 3 * 

EP 0 767 059 A (G0SS GRAPHIC SYSTEMS, 
INC.) 9 April 1997 (1997-04-09) 

EP 0 518 559 A (SCITEX CORP LTD) 
16 December 1992 (1992-12-16) 



1,4,5,8 

2,6 

2,6 



B41F33/00 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7> 



B41F 



The present search report has been drawn up tor all claims 



Ploc© of search 

THE HAGUE 



Dot© C completon o< the soorcri 

13 July 2001 



Examnoi 

DIAZ-MAR0T0, V 



CATEGORY OF CITED DOCUMENTS 

particularly relevant it taken alone 
particularly relevant il combined with another 
document ot the same category 
technological background 
non -written disclosure 
intermediate document 



T : theory or principle underlying the invention 
C : earlier patent document, but published on. or 

alter the tiling date 
D . document cued in the application 
I ■ document cited lor other reasons 

i member ol Uw same paler.l lamUy, correspond iny 



BNSDOCID: <EP 1 136266A'. J_> 



23 



EP 1 136 266 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 10 6069 



This annex Ists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is In noway liable for these particulars which are merely given lor the purpose of information. 

13-07-2001 







Publication 




Patent family 


Publication 


cited in search report 




date 




msmber(s) 


date 


W0 9212011 


A 


23-07-1992 


US 


5163368 A 


17-11-1992 






AT 


141216 T 


15-08-1996 






CA 


2099560 C 


30-01-1996 






DE 


69212801 D 


19-09-1996 






DE 


69212801 T 


13-02-1997 






EP 


0562045 A 


29-09-1993 






JP 


3091489 B 


25-09-2000 






JP 


6507353 T 


25-08-1994 






JP 


2000351200 A 


19-12-2000 






US 


5235914 A 


17-08-1993 






US 


5237923 A 


24-08-1993 


DE 4436583 


A 


18-04-1996 


DE 


9422086 U 


11-12-1997 


EP 143744 


A 


05-06-1985 


AT 


29434 T 


15-09-1987 






AT 


31673 T 


15-01-1988 






AT 


31900 T 


15-01-1988 






AU 


578431 B 


27-10-1988 






AU 


3496684 A 


09-05-1985 






AU 


577068 B 


15-09-1988 






AU 


3496784 A 


09-05-1985 






AU 


577069 B 


15-09-1988 






AU 


3496884 A 


09-05-1985 






CA 


1217273 A 


27-01-1987 






CA 


1216943 A 


20-01-1987 






CA 


1217274 A 


27-01-1987 






DE 


3465930 D 


15-10-1987 






DE 


3468367 D 


11-02-1988 






DE 


3468650 D 


18-02-1988 






DK 


522184 A, B , 


05-05-1985 






DK 


522284 A, B , 


05-05-1985 






DK 


522384 A, B , 


05-05-1985 






EP 


0142469 A 


22-05-1985 






EP 


0142470 A 


22-05-1985 






ES 


537314 D 


16-09-1985 






ES 


8507044 A 


01-12-1985 






ES 


537315 D 


16-10-1985 






ES 


3600624 A 


16-01-1986 






ES 


537316 D 


16-10-1985 






ES 


8600625 A 


16-01-1986 






JP 


1816043 C 


18-01-1994 






JP 


5022579 B 


30-03-1993 






JP 


60110451 A 


15-06-1985 






JP 


1816044 C 


18-01-1994 






JP 


5022580 B 


30-03-1993 






JP 


60114728 A 


21-06-1985 



Fot more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



24 



EP 1 136 266 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 10 6069 



This annex lists the patent lamity members relating to the patent documents cited in the above-mentioned European seaich report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable tor these particulars which are merely given tor the purpose of information. 

13-07-2001 



3* 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 143744 



JP 1816045 C 18-01-1994 

JP 5022581 B 30-03-1993 

JP 60176765 A 10-09-1985 

NO 163601 B 19-03-1990 

NO 844369 A, B, 06-05-1985 

NO 844370 A,B, 06-05-1985 

US 4649502 A 10-03-1987 

US 4660159 A 21-04-1987 

US 4665496 A 12-05-1987 

ZA 8408572 A 26-06-1985 

ZA 8408573 A 26-06-1985 

ZA 8408574 A 30-07-1986 



EP 767059 



09-04-1997 



US 
JP 



5903712 A 
9169107 A 



EP 0518559 



16-12-1992 



IL 
AT 
DE 
DE 
HK 
US 



98453 
140896 
69212539 
69212539 
1007537 
5636330 



$ 

o 

u. 
O " 

S; For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



11-05-1999 
30-06-1997 

18-06-1996 

15- 08-1996 
05-09-1996 
28-11-1996 

16- 04-1999 
03-06-1997 



BNSDOCID. <EP 1 136266A1_I_> 



25 



